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11 Scheme 1. Synthetic schemes for FLV-linker-NH 3 Cl. Compound 2, 3, and 4 were synthesized according to ref S1, compound 5, 6 , and 7 were according to ref S2, compound 9 was according to ref S3 , and compound 10 was according to ref S4 and S5 .
N-(3,4-dimethylphenylene)acetamide (2)
3,4-dimetylaniline (1) (11.284 g, 93.11 mmol) was dissolved in AcOH (27 mL) and refluxed and stirred under Ar for 3 h. The mixture was cooled to room temperature and poured into cold water. The mixture was centrifuged and the precipitate was washed with water. The residue was recrystallized from hot MeOH/water (1/6 = v/v) to afford N- (3,4-dimethylphenylene) 
FLV-linker-Boc (10)
Lumiflavin (7) (806 mg, 3.15 mmol) and Cs 2 CO 3 (1.522 g, 4.67 mmol) was suspended in dry DMF (50 mL). To the suspension, molecular sieves 20 Å was added. Thereafter, tert-butyl (2-bromoethyl)carbamate (9) (1050 mg, 4.68 mmol) in dry DMF (10 mL) was dropwised to the suspension and stirred at room temperature for 20 h under Ar atmosphere. Undissolved part was filtered off, and then, the solvent was removed under reduced pressure. The residue was dissolved in
CHCl 3 and washed with water. The organic layer was dried over Na 2 SO 4 and the solvent was removed under reduced pressure. The residue was purified by column chromatography (silica gel, eluent:
CHCl 3 /MeOH = 20/1 v/v) to afford FLV-linker-Boc (10) (332 mg, 0.83mmol, 27 %). 
FLV-linker NH 3 Cl (11)
FLV-linker-Boc (10) (90 mg, 0.22 mmol) was dissolved in 1,4-dioxane (3 mL) and 4 M HCl in 1,4-dioxane (40 mL) was dropwised to the solution. The mixture was stirred for 2 h and the solvent was removed under reduced pressure. Obtained product was used in the next step without further purification.
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Boc--Ala-OPac (13)
Boc--Ala-OH (12) (5.095 g, 26.9 mmol) and 2-bromoacetophenone (7.891 g, 39.6 mmol) were dissolved in dry DMF. Then, TEA (5.52 mL, 39.6 mmol) was dropwised to the mixture at 0°C and stirred at room temperature for 20 h under Ar atmosphere. The solvent was removed under reduced pressure. The residue was taken up with CHCl 3 and washed with saturated NaHCO 3 aq. three times, 4
wt% KHSO 4 aq. three times and brine. The organic layer was dried over Na 2 SO 4 and the solvent was removed under reduced pressure. The residue was washed with hexane and diisopropyl ether to afford Boc--Ala-OPac (33) (6.361g, 20.7 mmol, 77 % 48-7.52, 7.61-7.64, 7.91-7.93 (m, 5H, aromatic) .
Boc-(-Ala) 2 -OPac (15)
C3FAA
S6
Boc--Ala-OPac (13) (3.013 g, 9.8mmol) was dissolved in 1,4-dioxane (10 mL). To the solution, 4 M HCl in 1,4-dioxane (90 mL) was dropwised and stirred at room temperature for 2 h.The solvent was removed under reduced pressure. The residue was washed with diisopropyl ether to afford H--Ala-OPac (14). This deprotected product and Boc--Ala-OH (12) (2.098 g, 11.1 mmol), HATU (5.278 g, 13.9 mmol), and HOAt (1.883 g, 13.8 mmol) were dissolved in dry DMF (20 mL) and then, DIEA (9.62 mL, 55.2 mmol) was added to the mixture at 0°C and thereafter stirred at room temperature for 20 h under Ar atmosphere. The solvent was removed under reduced pressure. The residue was taken up with CHCl 3 and washed with saturated NaHCO 3 aq. three times, 4 wt% KHSO 4 aq. three times and brine. The organic layer was dried over Na 2 SO 4 and the solvent was removed under reduced pressure.
The residue was washed with diisopropyl ether to afford Boc-(-Ala) 2 -OMe (15) 49-7.53, 7.62-7.66, 7.91-7.94 (m, 5H, aromatic) .
Boc-D-Asp(OBzl)-(-Ala) 2 -OPac (18)
Boc-(-Ala) 2 -OPac (15) (2.447 g, 6.5 mmol) was dissolved in 1,4-dioxane (14 mL). To the solution, 4 M HCl in 1,4-dioxane (130 mL) was dropwised and stirred at room temperature for 1 h. The solvent was removed under reduced pressure. The residue was washed with diisopropyl ether to afford H-(-Ala) 2 -OPac (17). Then, obtained deprotected product, Boc-D-Asp(OBzl)-OH (16) (2.445 g, 7.6 mmol), HATU (4.074 g, 10.7 mmol), and HOAt (1.471 g, 10.8 mmol) were dissolved in dry DMF (25 mL) and then, DIEA (2.4 mL, 13.9 mmol) was added to the mixture at 0°C and thereafter stirred at room temperature for 20 h under Ar atmosphere. The solvent was removed under reduced pressure. 
C3FAA (23)
CP3OBzl (21) 
Boc-D-Asp(OBzl)-EDA-SA-OPac (30)
Boc-EDA-SA-OPac (27) (7.629 g, 20.27 mmol) was dissolved in 1,4-dioxane (8 mL). To the solution, 4 M HCl in 1,4-dioxane (100 mL) was dropwised and stirred at room temperature for 1 h. 
S10
CP3ESOBzl (33)
Boc-D-Asp(OBzl)-EDA-SA-OPac (30) (6.624 g, 11.35 mmol) was dissolved in DMF (10 mL). To the solution, zinc powder (6 g) and 90 % aqueous solution of AcOH (60 mL 
C3FES (35)
CP3ESOBzl (33) (76 mg, 0.22 mmol) was dissolved in HCOOH (50 mL). 10% Pd/C (50 mg) was added to the solution and the solution was stirred under H 2 atmosphere at room temperature for 18 h.
Pd/C was removed by filtration and the filtrate was evaporated to afford deprotected product (34).
This deprotected product and FLV-linker-NH 3 Cl (11) Figure S1 1 H-NMR spectrum of C3FAA (23) 
